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Abstract 
It is extremely important to organise project activities of students in the process of electronic and distance learning. One of the 
tools to create the virtual environment for the students' effective teamwork and to achieve tangible project outcomes is to use 
mind maps as shared on-line services for step-by-step problem solving. The authors provide for the fundamentals and the 
necessary components of the project work, describe patterns of constructing mind maps, and outline opportunities and limitations 
of the existing Internet services in working with them. Justification is made for the ability to use mind maps in the process of on-
line supervising of a graduation project. 
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1. Introduction 
Modernisation of the educational system is connected with two distinct trends, namely: personalisation and 
intensification of educational process. Both of these tasks can be solved in the course of project-based learning. 
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1.1. Problem
Implementation of project-based teaching methods is one of the most complex and at the same time significant 
methodological elements of the educational process, which are responsible for its efficiency. The purpose of project-
based learning is to create educational environment and methodological tools for the students to use creative 
research, self-study of the necessary educational material, and teamwork in order to achieve the complex task set by 
the teacher. A number of organisational issues arise while working on-line, and, in particular, the issue of 
coordinating the efforts of all project participants. We believe that using mind maps can facilitate this coordination. 
The given text is aimed at revealing the potential of this tool. 
1.2. Using Project-based Learning in Education 
The project-based learning is not new; it has been used in education since the mid-19th century (Ecole 
Polytechnique in Paris, Bauhaus, the VKHUTEMAS (Higher Art and Technical Studios), MIT, etc.). John Dewey 
(1859-1952) and his philosophy of education played a crucial role in its scientific rationale. The American 
philosopher criticised both rationalism, which he considered as taking away from the reality, and empiricism to its 
purely materialistic ideas. J. Dewey sought to organise those practical activities for the students that helped them 
gain a variety of skills and abilities. However, he denied the need for studying different courses, which could lead to 
lowering the level of education. Another founder of the project-based learning is C.G. Jung (1875-1971), a Swiss 
psychologist, who had justified the fact that the project-based self-awareness can result in personal self-
development.  
The project-based learning partially overlaps with the ideas of developmental teaching (Vygotsky, 1996; 
Davydov, 1986; Jel`konin, 1978), action-oriented learning (Drysdale, Graham & Borup, 2014; Bogomolov, 2008), 
method of education through play (Leont`ev, 1959) and problem-based learning. It can be considered as the first step 
on the way from the traditionalist educational paradigm to the humanistic educational paradigm, because it implies a 
unity of learning, development, and socialisation of personality. Though it first emerged as a method of educating 
architects and designers (Jones, 1986; Kozlov, 1971; Rappaport, 1991; Teoreticheskie i metodologicheskie 
issledovanija v dizajne, 2004), by the end of the 20th-beginning of the 21st centuries the method of project-based 
learning had spread in all areas of education, since it is appropriate to the modern "design culture" (Kantor, 2001). 
Though it exists in new formats, it still remains relevant under the conditions of modernisation of education. The 
advantage of its implementation is the opportunity to overcome the Deweyesque pragmatism, as the project 
development requires mastering different types of knowledge. In this regard, the project-based learning fully 
complies with the idea of "four pillars" of education suggested by Jacques Delors. In his report to UNESCO of the 
International Commission on Education for the Twenty-first Century entitled "Learning: the treasure within" he 
identifies them as: "learning to know, learning to do, learning to live together and learning to be" (Delors, 1996).   
Currently, the project-based teaching methods have proven to be extremely efficient and became widely spread in 
the educational practice at all levels of full-time education in Russia and abroad. The new conditions of its 
implementation bring about new tools of the project method, and especially in on-line courses (the concept of open 
education). 
The purpose of this paper is to identify the opportunities of using mind maps as a basis for the shared on-line 
services. This provides for the step-by-step problem solving when working with students by means of using the 
project method. 
1.3. Methodological Framework 
Among the researchers engaged in the development of the project method with regard to education were some 
authors (Jones, 1986; Rappaport, 1991; Volzhanina, 2002; Bystrova, 2009). Their experience allows to distinguish 
such aspects of project-based learning as learning and educational, and educative and developmental. The authors 
emphasize a special role of the rational, logical side of project thinking. It is due to it that you not just learn some 
knowledge, norms and cultural values, but consciously work with them when creating new products. 
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The categorical apparatus of the project process has been discussed in the works by J.K. Jones (1986), ȿ. 
Leitherer (1991), K. Frey (1997), J.-I. Bake (2010) as well as in the works by the representatives of the system 
approach who worked in 1960-80 's. in All-Russian Research Institute of Technical Aesthetics, namely: V.L. 
Glazychev, O.I. Genisaretskiy, V.F. Sidorenko (Genisaretskiy, 2010; Teoreticheskie i metodologicheskie 
issledovanija v dizajne, 2004) and their followers. 
T. Buzan & B. Buzan (1993), E. A. Bershadskaya & M. E. Bershadsky (2014) are engaged in studying the usage 
of mind maps (mental maps) in the pedagogical process. 
1.4. Basic terms 
The most important term "project" is interpreted in different ways by various researchers and practitioners, as it is 
used by specialists of various industries, from architects to managers. J. Ch. Jones (1986), the author of a famous 
book on design methods said that besides the traditional design, there are different kinds of design, which are 
different in content, such as: 
1. Designing as the process of devising whole systems; 
2. Design as participation; 
3. Design as creativity; 
4. Design as an educational discipline that unites arts and science; 
5. Design as a process or way of living in itself.  
J. Jones divides the design process into different types. We see that in the educational project has a place for the 
items from all of the above, the task of the teacher being to effectively combine them for achieving the best results of 
the work on the whole. It is the design process that allows you to develop the necessary professional competencies in 
many aspects of education. 
Today the authors acknowledge: 
x the rational nature of project activities (goal setting, its awareness and achievement; the existence of project 
stages and tools); 
x the innovative nature of the project activities. Project is the activity on creating a new product or technology; 
x the creative nature of the project activities, which involve creative work under the conditions of tough external 
constraints (Kozlov, 1971; Minervin, 2004; Teoreticheskie i metodologicheskie issledovanija v dizajne, 2004; 
Asanovich, 2007; Bystrova, 2009; Vorobieva & Sapozhnikov, 2015).  
This understanding is confirmed, for example, by the definition taken from the GOST R ISO 9000. Project is a 
unique process, consisting of a set of coordinated and controlled activities which have start and finish dates, 
undertaken to achieve an objective conforming to the specific requirements, including the limitations of time, cost, 
and resources (GOST ISO 9000 -2011, 2012). 
Thus, any activity having spatial, time and financial limits may be considered a project. It is a system of 
interrelated actions with the clearly expressed goal to be achieved by the efforts of different specialists. The 
following are the necessary conditions for the students to achieve the results in the project work: the teacher should 
effectively arrange the teamwork and use the technique of managing the students' cognitive activity that is 
methodologically justified. 
Mind maps (mental maps, arrowgraphs, conceptual maps, communication diagrams) present a way of the 
thinking process systemic visualization. The first reference to is given in Aristotle's theory of categories, implying 
the systemic arrangement of the world that can be reflected by the human being in the theoretical and philosophical 
forms of cognition. Mind maps are based on extracting semantic relationships between the elements that are 
subordinate to the larger tasks, starting from brainstorming up to fixing the content of the educational programme. 
The novelty of the author's approach is to use mind maps in the educational process while working on the project on-
line. 
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2. Discussion 
2.1. Project Method in Education 
Project-based learning is a learning system, a flexible model of arranging the educational process focused on the 
personal self-realisation by means of developing its intellectual and physical abilities, volitional powers, and 
creative abilities. This occurs while under the teacher's guidance the students create new products or technologies 
possessing subjective and objective novelty, and having practical importance. 
The project method has undergone certain development in the course of time. E.S. Polat says that "having arisen 
out of the idea of liberal education, it now becomes an integrated component in the underdeveloped and structured 
system of education" (Polat, 2003).  
Both the notions of "project" and "project-based learning" are used in teaching practice. It is understood as a 
technology; as a teaching method; as a way of arranging self-directed learning of students, etc. The definition 
suggested by E.S. Polat seems to us more appropriate. She speaks of the project technology as of a set of techniques, 
a certain consistency of which allows to implement the given method into practice (Polat, 2003). The statement of J. 
Jones is equally interesting. He believes that "for the invention of something new and for using it it is necessary to 
change not just someone's (or your own) surroundings, but also to change yourself and your way of perceiving, and, 
perhaps, to slightly change the reality as well" (Jones, 1986, p. 11). Designing allows to develop a new model of 
behaviour, and relationships within the team, as well as to establish the new qualities of the students' personalities. 
When using the project method in the education, the teacher's role is to create the educational environment 
enabling self-development, self-learning, and self-organization of teams to solve the set task. This requires close 
interaction of the students and the teacher's constant monitoring the students ' activity and carrying out corrective 
guiding actions, if necessary.  
For the teacher the project work is interesting because the result of his collaboration with the students can never 
be exactly predetermined. The project plan is an open structure, its implementation depending on the project 
participants.  For the teacher the ability to use the project-based learning is always an indicator of their abilities, 
qualification, and of their special organisational competencies. Design as training is always a "way to answer the 
posed question that is to be answered to go from not knowing where to start to realising something new, with which 
everything ends" (Baranov, 2012, p. 19).   
Implementation of project method in education is an effective means of developing key competencies. According 
to a famous public figure A. Papandreou (Institute of Education, Cyprus), the project-based learning is not direct, 
because here it is not only and not just the project outcome that is valuable, but the process itself. The student needs 
to have a certain level of expertise, and a motivation for being engaged in this type of activity. The project outcomes 
should be attainable, the ways to solve the problem being optimal. Development and implementation of the project 
create the necessary conditions for acquiring knowledge and skills that are necessary in life, and for their practical 
implementation, improvement, and redundancy.  
For the teacher, the process of working on the project itself will be the most valuable thing in this method. 
Student/students are more interested in the results of their work. The need for the interaction between the teacher 
and the students makes forms, and frames arranging the project progress particularly meaningful.  
The interaction of the educational process participants when using the project-based learning is easy to organise 
in the course of full-time synchronous learning. Even in the process of mixed training it can be done, provided that 
the students have the opportunity to contact with each other and with the teacher by means of various services:  
email, social networks, forums, chats in the educational process management systems, etc. 
2.2. Interaction between the on-line project participants by means of mind maps 
In case of only electronic or distance learning, the task to create the conditions for the effective project activity in 
the on-line environment is unconventional. How to form a team and motivate the students to effectively work on a 
project on-line? How to keep track of each student's participation in the work on the project? How to adjust the 
activity of students without full-time participation in the discussions of tasks and progress of the project? 
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The use of virtual mental or mind maps that are available for joint work in the Internet environment, is one of the 
tools that can be applied to solve these methodological tasks. The mind map enables the graphic expression of 
processes of perception, assimilation, analysis, generation, and remembering information. This is a convenient 
educational tool, "which turns on" both brain hemispheres. Moreover, the structure of the mind map accompanying 
the project activities can be created by more than one project participant.  
Understanding the virtual mind map as a tool for development of projects, solution of complex tasks, and 
description of the complex processes is connected with the opportunities offered by systematisation of information, 
its graphic presentation, visualization of relationships between its parts (subtasks, sub-processes). This enables the 
consistent presentation of information (text description) to be transformed into in the structure of blocks with causal, 
semantic, or associative links between them. The ability of collective participation in developing the mind maps via 
the Internet is their apparent advantage.  The following (see Table 1) are the examples of the Internet services that 
allow to do this: 
Table 1. Internet services of mind mapping. 
No. Service name Web address 
1 MindManager http://www.mindjet.com/mindmanager/ 
2 Comapping http://www.comapping.com/education.html 
3 XMind http://www.xmind.net/ 
4 Dabbleboard http://dabbleboard.com/ 
5 MindGenius http://www.mindgenius.com/ 
6 MAPMYself http://www.mapul.com/ 
7 Mind42 http://mind42.com/ 
8 Bubbl.us https://bubbl.us/ 
9 Mindmodo https://www.mindomo.com/ru/? 
10 Wisemapping http://www.wisemapping.com/ 
11 ConceptDraw MINDMAP https://my.conceptdraw.com/ 
12 Mindmapper http://www.mindmapper.com/main/main.asp 
13 PersonalBrain http://www.thebrain.com/ 
14 Coogle https://coggle.it/ 
15 SpiderScribe http://www.spiderscribe.net/ 
The main function of the given services is to create (to draw) mind maps, and share them for collective work with 
them. The additional features are: 
x availability of chats,  
x possibility of inserting comments and reminders,  
x compatibility with MsOffice and export of maps in various formats,  
x attaching files and links to various blocks of the card,  
x embedding maps in other Internet resources,  
x ability to work with the cards from the mobile devices,  
x creation of power-point presentations based on maps,  
x working with Gantt charts, etc.  
Some of the services mentioned above are free of charge, for example, Mind42, Coogle, Wisemapping, 
SpiderScribe. 
If you use virtual mind maps in the education process for the arrangement of project work, it is necessary to 
understand the underlying principles of this method, and the possibilities of implementing these principles by means 
of mind maps. In his book "Die Projektmethode" (Frey, 1997) Karl Frey, one of the methodologists of the design 
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method, describes 7 essential component of project-based learning, comparing it with the way to be made both by 
the teacher and the student together in order to obtain the desired result:  
x Initiation of the project, involvement of the participants, forming of teams; 
x Discussion of approaches and ways to solve the project task; 
x Project planning, division of functions among the participants; 
x Development and implementation of the project; 
x End of the project and presentation of results; 
x Presentation and recording of the obtained results; 
x Discussion of the obtained results (reflection). 
In some cases, the authors add additional steps that we also take into account in our work. Thus, R. Vorobieva 
and A. Sapozhnikov mention the stage of the problem formation, where justification is made for the necessity of the 
project, and various causes of the problem are outlined ("problem tree") (Vorobieva & Sapozhnikov, 2015). This 
stage either can be set by the teacher or generated by all the process participants together.  
In other cases, it is necessary to take into account the criteria of stage analysis when drawing up the mind map, 
and to correlate its content with these criteria. For example, S. Kersten of the Technical University of Dresden 
suggests that the following criteria for evaluating the project initiative should be distinguished:  students' interests, 
educational value of the project, its feasibility, and user value of the products obtained (Kersten, 2014). The 
existence of such criteria does not allow the teacher to move away from the educational programme and provides the 
students with an opportunity to acquire the marketable competencies. 
In the end, the whole project structure can be set in the form of mind map (Figure 1), where the teacher sets the 
design statement and decodes the content of each stage, and lists his/her requirements and criteria for the evaluation 
of results. Formally, this gives you the ability to streamline the design process both objectively (in reality) and 
subjectively (in the minds of the students). From the point of view of the content, the mind map provides for a 
systemic mastering and usage of large volumes of information. Avoiding linear schemes and moving to different 
models of project activities and project product is an obvious advantage of using mind maps. 
At the initial stage, it is necessary to give the students the idea about the process of working in the Internet 
service, as well as to provide them with tools, opportunities and means of communication in the given environment. 
The process of further development of the mind map is given to the students, who begin developing each stage by 
creating the necessary subtasks and building up their structure. Thus, decomposition of tasks and distribution of 
responsibilities take place.  
The service is equipped with the system of alerting the map author about the actions performed by the members 
of the team. This allows the teacher to assess the participation of each student in the development of the project. The 
students can attach the intermediate results as a file in any format to the appropriate stage so that the teacher was 
informed about the students' activity and, if necessary, leave comments, give links to additional sources of 
information and adjust the teamwork in the right direction.  
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Fig. 1. Example of project work structure 
The opportunity for the project participants to discuss in the Internet environment the joint actions on the 
development of the project and the obtained results is an important component of the project success. Getting 
feedback from their groupmates, the students acquire the abilities of working in a team, which represent one of the 
key general cultural competencies. 
2.3. Using mind maps in supervising graduation projects 
The use of virtual mind maps for educational purposes is not limited by the arrangement of on-line project 
teamwork. There has been a positive experience of supervising graduation projects (works) by means of the 
students' creating mind maps and filling them in, as well as by means of designing cards for performing calculation 
and graphic, and laboratory works. The lack of tools, namely the lack of face-to-face communication between the 
students and the teacher may be compensated by means of periodic on-line consultations or webinars. The ability to 
insert html code of the mind map page as an information resource for the LMS educational process management 
system, and the combination with other Internet services makes this tool an essential component in the process of 
algorithmisation of any educational tasks. Moreover, as a result of studying, the students acquire the skill of 
developing mind maps in solving complex design problems, which will help them be successful in their future 
careers. 
3. Conclusion 
Project-based learning is an effective teaching tool to help students see their development as an interactive 
process. As the authors of one of the books say, "modern dynamic world doesn't need a "trained" or 
"knowledgeable" human being (both of these two concepts have a shade of passivity). It needs an "exploring" 
person, who is not satisfied either with the obtained knowledge, or with methods and standards, accumulated by the 
previous generations, capable of independent thinking, of criticising and revising their initial principles, of meeting 
the challenges of solving unusual problems in the search for truth, of working creatively with knowledge" 
(Modernization of Russian education: trends and prospects, 2012, p. 5). The project-based learning is ideal for the 
formation of a new generation of specialists. The rational nature of designing makes it necessary to have clear 
structures and frameworks that facilitate the implementation of project activities. Mind maps are one of them in the 
process of on-line project work. Virtual mind maps may be used both in teamwork and in supervising the graduation 
project. In general, this tool facilitates the implementation of the competence-based approach and preservation of the 
volume of the educational process. 
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